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imm^] mmm 

mi\:si^^^miiif'm^nmz-t^7x.m^^tim^m\'^xmun^m-t^^-x^ 
^mmht^^. mm'^:^^uni)'^^m-t^um^')'M^^^^umxmmmt:imz 
mmmi::-'^r^itm^(Dpmm^tm^^mi^m^^&-^-^^MiH^-^mx&'ox 
, mm-^y^^umtmm^m^TimiiLxm-t^^t^nwit-t^mitm^^m 

m^tm^^mi^m^nmK-t^Ttm^^tittn^m^'^xmnm^m-t^'r^^ 
m^m\z-^t^it^m(Dvm^^tm^^mii^m^^M^-&^mm^^mx:^^x 
mo 
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5r,mthxm-t^z.ii^mmt.-t^ mm^-Rm iz^^mitmm^mi^Mo 

m^ti^^i^^mi^m^nmiz-t^Thm^^tium^m^^xmam^mt^'^:^^ 
m^mKm.Mir:s> vmmitm^^mi^mx$>-ox. mm-^y^^uwmmmx 

0] 
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im^m 1 1 ] 

m^mi 2] 
m^m 1 3 ] 
im^m 1 4 ] 
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im^^ 1 6 ] 

Lmm-^y^ ^ oy^umz^ 2 mmMm'cm^^^^m^'p-fs:. < t^^ti—t. 

1 4 xii 1 5 xii 1 Qum<Dmitm^^mii^n%m'?'. 
m^T^ 1 8 ] 

Xtt 1 6 X« 1 7 fB^(Z)^>ft:%^^^^<:|§5fem^^o 
[0 0 0 1] 

[0 0 0 2] 
[0 0 0 3] 
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[0 0 04] 

4^Tv^-5„ mitf^^^m-mtmrn-^mic ^ ^iz^:^^ }:iil:b^<d 2mm<D^^ 

[0 0 0 5] 

<«e*M 1 > 

TfeS (S. Nakamura et al,, Extended Abstracts of 1996 Interna 
tional Conference on Solid State Devices and Materials, Yokohama 
, 1 996, pp. 67-69) o 
[0 0 0 6] 

06tci$^v^T, z.<Dm^tm^^mi^iy-'*fit. n 1-2 o) m^m^n-t^ 

iyy r^frm^z 0 ijbic, m-^ 3 0 0 Aot> \^--:f(Dmit^v ^^i&u^^ 
/^y-yrMl 0 2, mMi)^^lM-^nr=.m-^ 3 fim(DnmMit:^'V ^hsziy^^ V 
Ml 0 3, ^m*^^An$tlfeffS 0. 1 ytimOnMl Hq QgG aQ ggNi'^^y ^ 
Ri5lLMl0 4, S^A^^iHStlfcJ^S 0. 4 MHKDnMA 1 Q Q7G ag ggN^^ 

>yKMio5, ^^Tb^^in^tife/ps 0. \ nm<TiximM\^-n')'0 h.%-^>{ Y^m 

1 0 6, 2 5 A(Z)r> K- I HQ 2 ^^^0.8 NS^^FMil^S 5 0 

?SftMl0 7, y'^:^^iy'i7A:;b^^iD$tlfc^$ 2 0 0 A<Z)pMA 1q 2 ^a^g 
N-Y >2^^'i7A^glB5lh® 1 0 8, •9'^*:^i:/^AA'5:j^in$tlfeJ^$ 0. l/im(7) 

5 ffi|I#¥ 10-3025528 
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OpMA 1 0.07^ ^0.93^^^'^ 110. Vi^*:^i/^A*^^*n$ti:tj?$ 0 
. 2 /imOvMm^tiSV ^J^ny^t^ hM l l l. -^y^Ji (HiM) ^^x:^± 

(II2M) 7b^e>55;Sp«^l 1 2, (HIM) ^i: t)fT;V^ --^ A (||2 

M) >6^e>J5:-5n«^l 1 3 75)^J|^^$4xT V^-g>. 

[0 0 0 7] 

0 6lC5^$tlfc«e5f5(Z>^ft:4&^^#<4cU— 9*©4^##^S«^T (0 0 0 1) ® 
[0 0 0 8] 

V$>^ (S. Nakamura et al., Appl. Phys. Lett. 69(1996) 1477) „ 

0 7^c^f^v^T, (1 1-20) m^^m^ir^-\)-y7-^rmm2 0 i_tic, 
3 0 0 A®T> F-:;''®^^l:;ff >; ^J^i&U^-^^^yyrM 10 2, 

tlfcJ?^ 3 fimOnmm^tiSV ^2^zi>-$t^ hM 1 0 3, S^*'5^in$ tlfej*^ 
0. 1 yttmODnMl q^G a q ggN ^ ^ R§iiiM 10 4, mmt)^^iM^nt=. 
m^O. 5 ittmC^nMA iQ QgG a Q ggN^^^y KM 6 0 5, S^;()^^iO$ tlfc 

0. 1 fi m(D nmm^ti^ V KMl 0 6, 3 0 A(Dr> K-^ 

©IriQg GaQ g N*^?|^:rM^^$ 6 0 A®r> F--:^® I Hq QgG aQ^ 
ggNHIMMTb^^^-S 7M«§®#«»^^FIIJgM'ffi«7 0 7, v^:^^^>':7A:^^|^ 
iH^tlfe^^ 2 0 0 A<Z)pMA 1q 2 GaQg N >f > i/'^tr A«?ilE&lhM 1 0 8 
, v^^:^i/'^7A*^^Jn$tifc¥$ 0. 1 nm(Ovm.mti:i')'0h.%iS^ \^mi 0 
9, V^^:^^i/'i7A;«)'5|^inStlfe^$ 0. 5 ^ m© p MA 1 q q^G a q g^N ^ 
KM 7 10, V^:^.>>':7A*^^*D$n^^$ 0. 2 m(7) p M^^fc U 'i' A n > 

KMl 1 1. -^y>5r;i/ (HlM) i3<fcyf^ (m2M) *^^^cSpm^l 1 2 
, (IIIM) i3«fct)fr;b^-'i7A (^2M) ti^^tJi^nmmi 1 3, 

^^j^2 1 5 3&^?^^$tlTV^-5o 

6 mfiE#^ 10-3025528 
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[0 0 0 9] 

miizm^nr^. '^^<Dmitmm^mi^u~^<D^mi^mit±x (oood 

[0 0 10] 

(#M¥0 8-343125 #) „ EI 8 IC:^$ tlfe^^!5(5®^^t:^^^4^^^ 

i/-- lf^;D«^g^c•:DV^Ti^i^-r<5>c (i 1-20) m-^m^t.-r^v-yr^frmu 
2 o iJiic, 3 0 OA(Dry \^--:^<Dmi\:,i^V ^i^m.m.^^^^^yyTM 1 0 

2. ^^7b^^*n$ti;^M$ 3 /imCDnM^-fk^'U "t^An^^^ hMl 0 3, 

timta-^nrcm-^ 0 , 1 fimonmi n^j^^G slq^^^n^^v ^m±mi 0 4, 

^^^^^ADStlfc^^ 0. 4 Atm^n^A 1 o.07^ ^ 0.93^ ^ ^ KM 1 0 5 , 
Sm*^^An$4x:tJP$ 0. l fim(Dnmm^t:^'V ^^ytitS-i Y^M l O 6. ^$2 

5 A(DT> F-:;^© I Hq 2 Gap g N i: $ 5 0 A T K - 
(Dl iiQ QgGaQ g5N|^MMA^^^<2>7M»lO#M»-?-#^«jg?SS»l 0 7, 

■7^*:^^$/'^/^;6^^in$ti;tj?$ 2 0 0 A® pMA 1 Q 2 GaQ g N-T^i^^^'t^A 
^ilRSihMl0 8, vy:^^>>'?A:^'5^inSn7^^$ 0. 1 ytt in(Z) p SE^-fb:** U 't? 
A^;tf-r KM 1 0 9 , y'iJ7*:^^i/ii7A*^2^}&D$nfe;?$ 0. 4 ittm(7)pMA 1 Q Q7 
G aQ ggN^^^^y KM 1 0, •v'y:^^ ^>'!7iA7b^^Sn$ 0 . 2/im(DpM 

^fb^tf U ^7AM2 1 4, 2 0 0 0 A®M^t:^i^J^2 1 5, v^'^i/'i^A:^^^ 
in$ti:t^$ 1. 0 fim<DpmM^t:^V ^J^ny^ ^ hMi i i. — ^y>ir;i/ 
IM) ^J:t)^^ (^2M) iJ'^rji^pmmi 1 2. (HlM) ^^XJ^TJV 

^—^2^ (II2M) *^e>35iSnmMi 1 3*^?^jiK$tiTv>s„ msizm^nt^., 
m^o)mitm^^mi^iy—^(D^mi*imit±x co o o d m^mmt-t^^:^ 

[0011] 

7 mSE^^^ 10-3025528 
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U 'i7A<£^a^;S/-?^y :7tM 1 0 2, nmmitav ^J^ziy^ ^ hM l 0 3. 

1 iiQ QgG ggN^^^y ^R;&JhM 1 0 4, n M A 1 q q^G a q ggN ^ ^ KM 

10 5, nM^fb^u ^j^rno*^ K«i 0 6, ^mM^^prnm^^m 1 o 7, 

2 14 ^mmmmr^^^vt^mz. nmm^tisv hmi o s^&vnl 
pM^itisv ^2^m2 1 4:<DU^(D [1-10 0] :&ioiic, mit^^^mmmz 

J: yipiS /(tm<Z)X h^>ry^(7)g|ng|S$:#o^>ffcSm!^2 1 5 ^mmi^tco Lf}-^ 

mitmm^^z 1 5^-^^^ thx. -^tcDrnt^mzo)^. m^umi o 5 ox:x. 
mmr^onmrnmrnx^^. mmmit^mmz ibiat. 90 0 ^mmmxm 

[0 0 12] 

®6lCzit$tife«e5RMl «?jlSm5^^i§^J:t>*»« 
[0 0 13] 

^ti;t^5l5M2<Z)^ffci^^^#^l^-ifli, 0 6 jC^$tlfet«e5l5Ml ©^'ffci^^ 

if£^^i/-ificit^, ^i6L^v>'(iim^i7&vjN$ v^i:v^e)^»L^,A^^ofec 
ItflHU ^y i>'=iPJt^d:K^-r:I:^y^>^*^C<fc^J?^m$tlTV^S. ZltlCJ:^, gl 7 
^ $ ti «&5f5M 2 ® ^^t:<^^ U - if ii> - If ^® ic J^^K $ ti p 

m^i: pS^^b^ffU "t^An^^^ hMi 1 1 ^:l^®g?M®ll:^VJ^$v^fe^;^), p« 
S®g?M^m*^:^$<> pMM'fb;!/'; 'i7i^=i>^^ hM 1 1 1 

$ v^:fe«), pM^-fb:;?;'; -^/Azi^^ ^ hM i i i ©7-?;i/^®»T:*'5:^#v%i:vNe>^ 

8 ffl|E#^ 10-3025528 
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[0 0 14] 

v\L pM^^t?b*u "^i^m^ 1 4<D^^(Z) [1-1 0 0] -j5mzm=j\zj^m.-^t\,x 

[0 0 15] 

pM^ffc??/ U '^yi^n^^Sf hM 1 l l i:ra(Z)^M®«*^::^^v^}tto, p« 
m<DmmWffiff^A-^-^<. pMS^fc;t/U -^An^^^hMlll (Z>ffi^:<)^:^ 

^\i^t=.i^. p^^'fb;f/U '^An^tJt ^ 1 1 1 (Z)>''^';i/^'^*t:*MN$ v^i:v^e)^J 

[0 0 16] 

mmf>m^ l .t e) i: -r-sma] 

^$'V^T%, V>?>^ODg§PSlSfC<D^5i^^^69{C pM^'fb:^*U hMl 1 1 

$r?^^-rsxS$:-^«b, M^b:i}*U 't/A<S?a^;SA'y:7TMl 0 2 5:?^^-r^Xg 

1 0 5 Ot:iC*nl^LTV>So ^^b^^^Bi|^i5^lC j; yj^^^tife^ 

9 ffiliE^^ 10-3025528 
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[0 0 17] 
[0 0 18] 

li. mffc^^l^2 1 5®:^g^7b^9 9 %i:^«)TlffVN:t4?). t«ffH^^b^^M2 1 

5 ^^7.^ nvr^mnm^miz^v pmm^t:^v hsi i i 

A=i>^i{7hMiii izu^^mti^0'^^t.^^v^mif^&^t^o 

[0 0 19] 

[MS:ji^«^-rs fc«?)©#^] 

CD «lfiK5c^(Z>-SIJ 3^)^ 1^ c 1? -5 z: ^ f -5 o 

[0 0 2 0] 

tf^^m-t ^um^^jm ^^m^umxmmmamz mm&^ tc - ^ ^ itmm:(Dm 2 ^ 

1 0 ffitl#¥ 10-3025528 
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[0 0 2 1] 

[0 0 2 2] 

i^mi^M ^^^^^^ mn^^mx ^ o r , mm-^:^ ^ unti^m^tmmx ^ s r 

[0 0 2 3] 

um^ *)-m^^^Mumxmmmumzmnmizm^^^m2mnm^mi^mx^ 

- ^ i: *^ 1^ D T' ^ S r ^ 5: # ^ f S c 
[0 0 24] 

2tc^^©^^^;S^jc j:s^fb^3?t^^#^Mti. mitm^^mi^m^m 1 #m 
^ui^:fy'^^mt^um^^)m^^m^^mxmmmnmzmiRmz^^-t^mzm 

[0 0 2 5] 

1 1 miSE#¥ 10-3025528 
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[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 

[0 0 2 9] 

1 2 mSE#¥ 10-3025528 
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[0 0 3 0] 
[0 0 3 1 ] 

[0 0 3 2] 
[0 0 3 3] 

ti-^t=L itmm.(Dmim^^^mi^m n . h hx^tiumz j; y :^ 

^ )5l ^ S: ^ i- S r & # ^ S o 
[0 0 3 4] 

1 3 10-3025528 
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[0 0 3 5] 

, ^(Dm^i)^ (0 0 0 1) mt.t=.it (0 0 0 1) mt.rjftntf^i o° jg^f^T-^-s 

®-efeoT, i)^-D. talHvx^cD:^ h^-r-/7^|nI$:^^#:^^<Z) [1 - 1 0 0]:& 
[1-10 0] ■:&\^trj:-tnii^i o" J^j^p^T-fe^^ioilcj^^-tScii:^^ 

[0 0 3 6] 

Gai_^_^ N(0^x^l, O^y^l, 0 ^ x + y ^ 1 ) T'^$ tlS i 
^ Aly Ga^_j^_y N (O^x^l, O^y^l, O^x + y^l) 
[0 0 3 7] 

[^^©^ig(Z)?^ffi] 

o 

[0 0 3 8] 

<^JgM 1 > 

[0 0 3 9] 

SST'^So 01 JC^StlT^HSiMl ©^ft^^^^^^t^l^— 9'®«l^t^CoV^T^ 

^■tSo (1 1-20) m^^Mh-t r rmWL2 o i±ic, 3 0 0 

A®T> F-^©^^fc?5fU 'i7A'(g?a^:5A^y-7TM 1 02, Sl^^^^^iD^ tlfeJ? 
S 3 Atni©nMM<b^U "t^An^^^ 1 0 3, ^^A^^j&D^ 0 . 1 
/tmCDnMl Hq QgG a q ggN ^ ^ Rj^lhM 10 4, S^*'^^i(tl$ tli^J^^ 0 
. 4 iKm(Z)nMA 1q QyGaQ ggN^^-/ KMl 0 5, ^^^^^^OU^nT^J^^ 0 

1 4 ffiliE#¥ 10-3025528 
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. 1 AtmCDnM^^b^U ^7A^^-Y KM 1 0 6, 2 5 A(DT> K-T^© I n 
0.2 ^^0.8 N4^?f^M^J?$ 5 0 A0T> F-:^<Z)I iiQ QgGaQ ggNI^ 

2 0 0 AcjdpMa 1 Q 2 GaQ g N-r >^:;'^A*j?{iiE&ihM 1 0 8, 
:^^y'^-^7b^^A^^nfc^$ 0. 1 /t* m® pM^^b:**'; 't7A3t:^*-f kmi 0 9. V 

^:^i/^2^i)^W^M^tir^m-^ 0. 4 yttm® p§?A 1 o.07*^ ^ 0.93^ ^ ^ ^ 
10, Vi^:^i/'t7A*^^ini3tlfeJ?$ 0. 2 ^m®pM^fb;^*U'i7AM2 1 4, 

3 0 0 0 A<Z)Mfb^^l^2 1 5, ^if:^ty^Atf^^M-^nr:Lm^l. Oahi 
ODpM^ffSTf/y C7A=r>^ 1^ 1 1 1, :^^y>5r;i/ 1 ») ^J;t>*^ (S2» 

) ;?)^e>3&-s P«=^i 1 2, (HIM) fej:tKr;i^^— -i^i^ ti^^ 
u--»f®^>fl:i^^^^#Mii^T (0 0 0 1) ®$:^®i:-rsAN^^"e^ 

[0 0 4 0] 

<S?a^;RA-/:7rM 1 0 2, nM^^b:** U ^ hM i o a , nMi n^^ 

OgGao ggN^^y ^B5jLM1 04, n^A 1 ^ q^G a ^ggN ^ ^ KM 1 05 
, nmmitiSVOJA^:^4 KMl 0 6, #M»^^jS^5t?SttM 1 0 7, pMA 
1q2 GaQg N>r>i;ii7Afi?ilR&ihMl 0 8, p MM^fb;?/ U A3^6:^'f K» 
10 9, pMA 1q Q^GaQ ggN^^^^y KMl 1 0, p M^^b:^ U 't? AM 2 1 4 
$:)iir^?^^bfe#lC, n§s[^>fb^*U 'i^Azi^^ ^ hMl 0 3^v^^d:pS^'fb:«'U 
't7AM2 1 4CDM^(3D[1 - 1 0 Oj^JoJlC, XT^b^^*S*ia^{C J: ^ 9 0 

So 

[0 0 4 1 ] 

as, mit^mm^m^^^m^. mnti^xt/^y (sih^ ) i:T>^ 

1 5 ffifiE^¥ 10-3025528 



1 



#5|2 9 — 264225 



-T (NH3 ) $:mv^s„ yy^-y (NH3 ) $:l^icj; y^S^^-t-stcij; 1 0 
^mt2 0 0-2 5 org^cDitgee^^MlcJU^, f^t^UH^MMtcj; V#§^$-tir 

^>^^>cv$:ffiv>TT>^-T (NH3 ) ^^m^^-^'^x^it^mMmm.m 

[0 0 4 2] 

^>fl:^^M2 1 6 S:V^^^ LT, ^®^Pg|$lC®^5^, 0 5 0^0 

T% J1^6lJlcpM^^b??/U e^i^sn^^^^ hMl 1 1 S:?^^-r-5= BI2lir^*-e 
©XS^T^® mni&f^ffi® ^ S c 
[0 0 4 3] 

hMi 1 1 ^f^mt^mz.. ^mUitiS') tfhs^y^^ hS 1 1 1 ©vi^MJi^^i 

L,Tr>^-T (NH3 ) $:^^LTVNS®"T?, 1 0 0 0 X:@|tJ2i^±(Z)T>^ 

—r (NH3 ) ^ffl^tfi-^-, T>^-r (NH3 ) 

LitA^oT, M^bS^ (S iN) ]^*>^®N©JiJill 
^M^bBl^ (SiN) M^(Z)N(DPR«:<)^^^^^Mi:=&»;. 1 0 5 ot:i:VNe)l^v> 
S^M^-^pM^-fb:?!/'; "^-Mi^^^^ KM 1 1 1 S:J^fi^bTV^-5^c^;Me>■r> ^ 
^l:^^1^2 1 6©^fi?*^M$n-2>o zi(Z)7^«), pM^-fb;*/'; 'i^An^^^ 
1 1 1 CDj^figtfJlc, ^^ba^l^2 1 ^iS^W^\^^U%iS^)uiS^^z.}L%mm-^t\.^ 

o 

[0 0 4 4] 

1 6 miiE4t^ 10-3025528 
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[0 0 4 5] 

05lC^JgMl ©ig^t^^lCJ: tJiSit^tl^tHl lC5t"r^^bi^^4^^#il^-if 
liB^4x5&v>„ bfeyb^oT, p§ffM^b:^*U 'i'An^^ ^ hM 1 1 1 C#<©M^ 

[0 0 4 6] 
[0 0 4 7] 

B>9'r'5o (1 1-20) ^^mm^-r^-^^T^rm^z o i jic, s o o 

$ 3 /tm©nM^^b:«fU -i^An^^^ NM 1 0 3, tife^^ 0 . 1 

Mni®nMi HQ QgG aQ ggN^^^^y ^R&ih® 1 0 4, mmttmia^nt^m^ 0 

. 4 AtmOnMA 1q (jyG aQ ggN^ FM 1 0 5, ^^*'5^Jn$tl^J?$ 0 
. 1 Atm® nMM^b^U -^/A^^A'-r KM 1 0 6, 2 5 A©T > K- ::^<Z) I n 
0.2 ^^0.8 Ni^^#^Mil^^ 5 OA®r> F->^C0I no ogGaQ ggNIg 

mma^htit^ 7 mm<D^mA^n:^mm'^^m 1 07, 'T^:^5:/'i7A;<)^^iD^ti 

^IPS 2 0 0 ACOpMA 1q 2 ^^0.8 N-f >i;^'':7A@?ltB&ltM 1 0 8, Vi^* 
:^t/'t7A*^j^*n$ti^J?$ 0. 1 /tm©pM^^b:*/'; 't7A3t;«f-f FMl 0 9, v 
^^;^>i/'^A*^^iD$ti:/c^$ 0. 4 /imCDpMA 1q QyGaQ ggN^^^^y FM 1 
10, -7y:^iy't7A*^^in$tifc@$ 0. 2 /tm(Z)p^^'fb;«/U ':7AM2 l 4, 
2 0 0 0 ACD^'fb^^]^2 1 6, '7V:^i/^2^ti^mM^tlt^^^l. Ofim 

1 7 ffi|iE#^ 10-3025528 
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fimOpm^itiSV e^AMl 16, ^$2 0 0 0 A(Dmitmmm2 l S, -^y^ 
)V (HIM) JScfctJf^ (H2M) ;?)^e)^-g» P«Ml 1 2, (HlM) feJ: 

t>*r;i/^-'t7-^ (II2M) yb^^;&-5 nS^l 1 3;^)'^?^^!g$4^TV^-5„ E3{C5^S 

n^c, :^^m(D-mmmx'&^mi\:m^^mi^u-'^<D^^m^mi^±x (ooo 

[0 0 4 8] 

ieM^;SA^y >'tM1 0 2, nM^^L55/y C7A=i>^t^ hM 1 0 3, nMln^^ 
QgG ggN^^^V^R&JhM 1 0 4. nM A 1 ^ q^G a q ggN ^ ^ FM 1 0 5 
, nmmit:fSV KM 1 0 6, #m*^#F«it?S14M 10 7, pMA 

1q 2 GaQ g N-f ^J^-^A^IitR&JhMl 0 8, p U A3t:^M FM 
10 9, pMA 1q QyGaQ ggN^^ry FMi 1 0, ipmmi\::»v^jum2 1 4 

AM 2 1 4CD)^^(Z)[1 - 1 0 0]^|RIJC, ^^^Xv-fb^^ffiJia^lCJ: y 9 0 

y^h^^^^<Dmn^\^tmum(Dmiz^'s. -©ms 7 5 /ttmito^fb^^m2 1 
6 $:?^figL:to 
[0 04 9] 

r>=^=-r (NH3 ) Sr^g^-r-S >^■?Xy'fb^^ffi^ia^$:MV^TV^So 
[0 0 5 0] 

y, tugB^'fb^^jl2 1 6 ^v:^^ i: LT, ^(Z)g§P^Jc©«^, ^^MM10 5 

ox:t', ^i^enjicpM^fb:?!/ u 't^An^^^ hMi 1 1 ^j^x:^^'^-<Dpmmt 

1 8 miiE#¥ 10-3025528 
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o 

[0 0 5 1] 

hMi 1 1 ^mm-t^mz. mitmmm2 i e (Dmrnm^nf^r^i^icj^^vrz: 

[0 0 5 2] 

M^^J^2 1 5*^MV^bnTV^-g)„ r©^-^, ^^b^^l^ 2 1 5 IC», p 

^ 1 1 1 ®±SNc©^?^, i^mm 112 pM^ft;?/ u 
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